Chemical investigation of the methanolic extract of the seeds of Cucumis melo L. var. reticulatus (Cucurbitaceae) afforded three new chromone derivatives; 5,7-dihydroxy-2-[2-(4-hydroxyphenyl)ethyl]chromone 3, 5,7-dihydroxy-2-[2-(3,4dihydroxyphenyl)ethyl]chromone 4, and 7-glucosyloxy-5-hydroxy-2-[2-(4-hydroxyphenyl)ethyl]chromone 6, together with three known compounds; β-amyrin 1, β-sitosterol 2, and β-sitosterol-3-O-β-glucopyranoside 5. Their structures were established by UV, IR, 1D and 2D NMR, in addition to mass spectroscopic data and comparison with literature data. The n-hexane and methanolic extracts were evaluated for their antimicrobial activity, as well as cytotoxic activity using the brine shrimp bioassay.
Compound 4 was obtained as yellowish white needles. The molecular formula for 4 was C 17 H 14 O 6 confirmed by the HREIMS molecular ion peak at m/z 314. 0789 [M] + . The UV absorption maxima at 254 and 349 nm and the IR absorption bands at 1652, 1616, and 1580 cm -1 suggested the presence of a chromone ring [5] . Also, the IR spectrum showed a band at 3425 cm -1 for a hydroxyl group. The 1 H NMR spectrum ( Table 1) showed the presence of one olefinic proton at δ 6.66 (1H, s, H-3), a pair of meta-coupled aromatic protons (δ 6.44 (1H, d, J = 2.2 Hz, H-8) and 6.17 (1H, d, J = 2.2 Hz, H-6), hydroxyl group (δ 12.98), and two methylene groups at δ 3.04 (2H, t, J = 6.3 Hz, CH 2 -8′) and 2.70 (2H, t, J = 6.3 Hz, CH 2 -7′). The presence of a trisubstituted aromatic ring in the phenylethyl moiety was deduced by the signals at δ 7.41 (1H, d, J = 2.2 Hz, H-2′), 7.39 (1H, dd, J = 8.2, 2.2 Hz, H-6′) and 6.88 (1H, d, J = 8.2 Hz, H-5′), which was supported by mass spectral fragment peaks at m/z 137.0602 [M-C 9 H 5 O 4 ] + and 123.0444 [M-C 10 H 7 O 4 ] + and further confirmed by the correlations observed in the COSY and HMBC spectra ( Figure 2 ). The 13 C NMR and HMQC spectra of 4 revealed the presence of two methylene, six methine, and nine quaternary carbons including one carbonyl carbon at δ 182.0 (C-4). The connectivity of the phenylethyl moiety with the chromone ring was established through the HMBC correlations of H-7′ with C-2 and H-8′ with C-3 of the chromone moiety ( Figure 2 ). The hydroxyl group at δ 12.96 was located at C-5 based on the HMBC correlation of H-6 with C-5 NPC Natural Product Communications indicating the presence of a para-disubstituted aromatic ring in the phenylethyl moiety. This was confirmed by the cross peaks in COSY spectrum and the carbon resonances at δ 128.9 (C-2′, 6′) and 116.1 (C-3′, 5′), respectively. Thus, it was inferred that 3 was a chromone derivative with one hydroxyl group less than 4, i.e. 5,7-dihydroxy-2-[2-(4hydroxyphenyl)ethyl]chromone.
Compound 6 was obtained as a yellow amorphous powder. The HREIMS showed a molecular ion peak at m/z 460.1368 [M] + corresponding to C 23 H 24 O 10 , an increase of 162 mass units compared to 3 consistent with the presence of a glucose moiety. The 1 H NMR spectrum of 6 indicated a structure similar to that of 3 except for the presence of a signal of an anomeric proton at δ 5.06 (1H, d, J = 7.6 Hz, H-1′′) with a coupling constant characteristic of a β-configuration and additional sugar protons at δ 3.81 to 3.20. Considering the HMBC correlations, the sugar moiety could be placed at C-7 due to the correlation of H-1′′ with C-7. Thus, the structure of 6 was determined as 7glucosyloxy-5-hydroxy-2-[2-(4-hydroxyphenyl)ethyl] chromone.
The known compounds were identified as β-amyrin 1 [6] , β-sitosterol 2 [7] , and β-sitosterol-3-O-βglucopyranoside 5 by analysis of their spectroscopic data ( 1 H and 13 C NMR) and comparison with those in the literature, in addition to co-chromatography with authentic samples.
The antimicrobial evaluation of the n-hexane and methanolic extracts ( Table 2 ) revealed that the latter had potent antibacterial activity against Pseudomonas aeruginosa and moderate activity against Escherichia coli, while the n-hexane extract only displayed moderate activity against Escherichia coli. None of the tested extracts showed antifungal activity except against Geotrichum candidum, where they had moderate activity. Screening for cytotoxic activity using brine shrimp bioassay found that the methanolic extract exhibited strong activity with 80 % and 85 % mortality while, the n-hexane extract showed mild activity with 25 % and 35 % mortality at concentrations of 200 and 500 μg/mL, respectively.
Experimental
General: Melting points were carried out using an Electrothermal 9100 Digital Melting Point apparatus (Electrothermal Engineering Ltd, Essex, England). HREIMS were measured on a Finnigan MAT TSQ-7000 mass spectrometer. UV spectra were recorded in absolute MeOH on a Shimadzu 1601 UV/VIS spectrophotometer. The IR was measured on a Shimadzu Infrared-400 spectrophotometer (Kyoto, Japan). 1D and 2D NMR spectra (chemical shifts in ppm, coupling constants in Hz) were recorded on a Bruker DRX400 NMR spectrometer using standard Bruker software and DMSO-d 6 and CDCl 3 as solvents, with TMS as the internal reference. Solvents were distilled prior to use, and spectral grade solvents were used for spectroscopic measurements. Column chromatographic separations were performed on silica gel 60 (0.04-0.063 mm) and Sephadex LH-20 (0.25-0.1 mm, Merck). TLC was performed on precoated TLC plates with silica gel 60 F 254 (layer thickness 0.2 mm, Merck). The solvent systems used for TLC analyses were CHCl 3 /MeOH (97:3, solvent system I), CHCl 3 /MeOH (90:10, solvent system II) and CHCl 3 /MeOH (85:15, solvent system III). The compounds were detected by UV absorption at λ max 255 and 366 nm followed by spraying with anisaldehyde/H 2 SO 4 reagent and heating at 110ºC for 1-2 min.
Plant material: Seeds of C. melo L. var. reticulatus were obtained from the cultivated plants at the Mankabad, Assiut, Egypt. The plant material was identified and authenticated (voucher specimen 20101) by Prof. Mohamed A. Farghali, Professor of Horticulture (Vegetable Crops), Faculty of Agriculture, Assiut University.
Extraction and Isolation:
Fruits were cut and seeds were removed from stringy piths. The seeds were rubbed by hand and washed quickly with tap water, then transferred to a colander and dried at room temperature. Dried seeds (280 g) were triturated in a ball mill and screened through a mesh of 0.5 mm diameter. The triturated seeds (245 g) were packed in a Soxhlet apparatus and defatted using n-hexane (3 × 1L), then extracted with MeOH several times (4 × 1L). The methanolic extract was evaporated and concentrated under reduced pressure to afford a dark brown residue (11.5 g). The total methanolic extract was subjected to VLC using n-hexane/EtOAc and EtOAc/MeOH gradients to afford seven fractions: CM-1 to CM-7; CM-1 (3.4 g), CM-2 (1.8 g), CM-3 (0.95 g), CM-4 (0.9 g), CM-5 (1.0 g), CM-6 (1.1 g), and CM-7 (1.6 g). Fraction CM-3 (0.95 g) was subjected to silica gel column chromatography (150 g × 50 × 3 cm) using n-hexane/EtOAc (98:2 to 90:10) to afford compound 1 (72 mg). Silica gel column chromatography (140 g × 50 × 3 cm) of fraction CM-4 (0.9 gm) using CHCl 3 /MeOH (97:3) as an eluent gave compounds 2 (64 mg) and 3 (4.2 mg). Fraction CM-5 (1.0 g) was chromatographed over Sephadex LH-20 column (150 g × 100 × 5 cm) using MeOH as an eluent to obtain two sub-fractions CM-5-A and CM-5-B, separately each one was monitored by TLC to separate the important spots, then re-chromatographed on a silica gel column using CHCl 3 /MeOH (95:5 to 80:20) to afford compound 4 (18 mg, sub-fraction CM-5-A). Fraction CM-6 (1.1 g) was treated similar to fraction CM-5 to give compounds 5 (45 mg, sub-fraction CM-6-A) and 6 (3.5 mg, subtraction CM-6-B). 
5,7-Dihydroxy-2-[2-(4-hydroxyphenyl)ethyl] chromone (3) Yellow crystalline needles (MeOH

Antimicrobial assay:
The procedure was carried out as previously described by Bonev et al [8] . The antibacterial and antifungal activities were evaluated using the agar plate diffusion assay. Susceptibility discs (5.5 mm) were impregnated with a solution of each extract at concentrations of 25 and 50 mg/mL. The discs were dried and placed on agar plates inoculated with the test bacterial strains: Bacillus cereus ( Each plate was inoculated with a single organism and the test was run in duplicates. The plates were incubated at 37ºC and checked for inhibition zones after 24 hr for bacteria and after 48 hr for fungi. Chloroamphenicol and clotrimazole (25 mg/mL) were used as positive reference standards for antibacterial and antifungal activities, respectively.
